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[Objective] Adhesive mbberTbmposition and offer is superior in ad 
hesiveness of heat resistance , oil resistance and reinforced layer 
steel wire, at same time, possesses high modulus of heat resistant 
hosewhich which uses that. 

[Constitution] In polymer chain unit portion from unsaturated nit 
rile 10 to 45 weight %, unit portion from conjugated diene 0 to 
20 weight %, unit portion 90 to 35 weight % which unit portion 
from unit portion and/or conjugated diene from ethylenically 
unsaturated monomer other than the said unsaturated nitrile 
hydrogenation is done, Vis-a-vis copolymer rubber 100 parts by 
weight which is contained, Combining with organic sulfur 
containing compound 0.1 to 15 parts by weight , maleic anhydride- 
modified polybutadiene 0. 1 to 15 parts by weight . silica 1 to 30 
parts by weight and organic peroxide vulcanization agent 1 to 15 
parts by weight, theadhesive rubber composition which is superior 
in adhesiveness of brass which becomes andthe heat resistant hose 
which uses that. 



[ttsftffl i ] m&&*Ptz*ffiQ- h u ;ufr &a>JMi«#* 
Lfc#tt«» 90-35 mm%£ z> 
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[aaim(s)] 

[Claim 1] In polymer chain unit portion from unsaturated nitrile 1 
0 to 45 weight %, unit portion from conjugated diene 0 to 20 
weight %, unit portion 90 to 35 weight % which unit portion 
from unit portion and/or conjugated diene from ethylenically 
unsaturated monomer other than the said unsaturated nitrile 
hydrogenation is done, Vis-a-vis copolymer rubber 100 parts by 
weight which is contained, 

Organic sulfur containing compound 0. 1 to 15 parts by weight , 



SStKt V^ttTHU o. 1 — 15 SS 

vU2> 1 -3 Ola§S, 

^mmLittotomm 1-15 wbl^z 



Maleic anhydride-modified polybutadiene 0. 1 to 15 parts by wei 
ght, 

Silica 1 to 30 parts by weight , 

Organic peroxide vulcanization agent 1 to 15 parts by weight 

Combining, adhesive rubber composition which is superior in adhe 
siveness of brass whichdesignates that it becomes as feature. 

[Claim 2] Aforementioned organic sulfur containing compound, G 
eneral Formula : 



6-R-2, 4-v>;U*^h-1, 3, 5-hU7v> 



6-R-2,4-di mercapto -1,3,5-triazine 



is- z/<7 U?)\,*c)\,7 z, J £« ^ / fc*lM*5?-7 'J 



Adhesive rubber composition which is superior in adhesiveness of 
brass . which is statedin Claim 1 which is a compound which is 
shown with (However, R is group which is chosen from group 
whichconsists of mercapto group , alkoxyl , mono-or di- 
cycloalkyl amino group , mono-or di-aryl amino group , mono-or 
di-cycloalkyl amino group andthe N-alkyl -N - aryl amino group. 
)• 
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[Claim 3] At least, inner tube and in hose which possesses pressure 
resistant reinforcing steel wire layer whichthe brass plating is done, 

In inner tube, in polymer chain unit portion from unsaturated nitr 
ile 10 to 45 weight %, unit portion from conjugated diene 0 to 20 
weight %, unit portion 90 to 35 weight % which unit portion 
from unit portion and/or conjugated diene from ethylenically 
unsaturated monomer other than the said unsaturated nitrile 
hydrogenation is done, Vis-a-vis copolymer rubber 100 parts by 
weight which is contained, 

Organic sulfur containing compound 0. 1 to 15 parts by weight , 

Maleic anhydride-modified polybutadiene 0.1 to 15 parts by wei 
ght, 

Silica 1 to 30 parts by weight , 

Organic peroxide vulcanization agent 1 to 15 parts by weight 

Combining, adhesive rubber composition which is superior in adhes 
iveness of brass whichbecomes using, 

administering pressure resistant reinforcing steel wire layer which 
brass plating is done on that, vulcanizationdoing and integration 
doing , 

Glueing with said inner tube and said pressure resistant reinforcing s 
teel wire layer to firm, heat resistant hose whichdesignates that it 
becomes as feature. 

[Claim 4] Aforementioned organic sulfur containing compound, G 
eneral Formula : 

6-R-2,4-di mercapto -1,3,5-triazine 

Heat resistant hose which is stated in Claim 3 which is a compoun 
d which is shownwith (However, R is group which is chosen from 
group whichconsists of mercapto group , alkoxyl , mono-or di- 
cycloalkyl amino group , mono-or di-aryl amino group , mono-or 
di-cycloalkyl amino group andthe N-alkyl -N'- aryl amino group. 
). 

[Description of the Invention] 
[0001] 

[Field of Industrial Application] This invention regards adhesive ru 
bber composition which is superior in adhesiveness of the brass at 
time of producing rubber / metal composite product which is used 
for fieldwhich needs heat resistance and oil resistance. 
Furthermore, it uses adhesive rubber composition which is superior 
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in adhesiveness of thebfSBRr inner tube at least and it regards 
heat resistant hose which possessesthe pressure resistant 
reinforcing steel wire layer on that. 

[0002] 

[Prior Art] Recently, tire , belt , molding , roll and hose or oth 
ermany rubber product with oil which is heated under high 
temperature pressurization reach thepoint where long term use it is 
done, deterioration of rubber product with thiskind of state is 
serious problem always. If deterioration of rubber product is 
extreme, extraordinary time and labor is necessary inthe 
conservation and exchange and, it becomes cause which pulls up 
thelarge accident time, acrylonitrile * butadiene copolymer rubber 
(NBR), acrylic rubber (ACM) and ethylene * acrylic rubber 
(AEM) ; ethylene * acrylic -vinyl acetate copolymer rubber (ER), 
chlorosulfonated polyethylene rubber (CSM) , chlorinated 
polyethylene rubber (CM),the and hydrogenation is done rubber 
(so-called hydrogenated NBR) etc which have been knownthe 
acrylonitrile * butadiene copolymer rubber (NBR) or other 
conjugated diene portion as polymer which in oil resistance it can 
withstand continuous useunder being superior and this kind of high 
temperature (120 °C to 150 °C) environment. 

[0003] On one hand, in order to raise heat resistance of rubber pr 
oduct, it compares tothe sulfur vulcanized rubber composition 
which uses sulfur at time of vulcanization, it is knownthat organic 
peroxide vulcanized rubber composition which uses organic 
peroxide is superior in heat resistance. However, when brass wire 
is used as reinforcement of rubber product to which asfor organic 
peroxide vulcanized rubber composition, because generally, sulfur 
is not included, glueingwith wire (Below brass wire it names) or 
other brass product which administers brass plating is bad, uses 
underthe for example high temperature and high pressure, 
originating in interfacial peeling with brass wire, is a or other 
deficiency whichthe product destroys. 

[0004] Composition which consists of hydrogenated NBR of for e 
xample high hydrogenation ratio, it issuperior in heat resistance, 
but vulcanization you must do with organic peroxide. However, 
when vulcanization it does with organic peroxide, it stops glueing 
withthe composition and brass or other metal. Then, with Japan 
Unexamined Patent Publication Showa 62-104864 disclosure, 
granting adhesiveness of composition and metalincluding organic 
peroxide and organic sulfur-containing vulcanization agent, is 
stated. But, in that case, with high pressure hose and especially 
single tube tube high pressure hose whichdesignate pressure 
resistance reinforcing steel wire which brass plating is done as 
reinforced layer, adhesiveness ofthe rubber composition and brass 
being insufficient, while using hose, exfoliation of rubber 
composition and brass occurs, there is a or other casewhere 
sufficient strength is not acquired because modulus is low as high 
pressure hose. In addition, hose which organic peroxide 
vulcanized rubber composition layer and sulfur vulcanized rubber 
composition layer laminated layer is doneis disclosed, but 
conventional sulfur vulcanized rubber composition for interfering 
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with sulfur / organic perdSw mutualreaction inhibition, curing 
property fully does not show organic peroxide vulcanized rubber 
composition, there are timeswhen glueing of interlayer of organic 
peroxide vulcanized rubber and sulfur vulcanized rubber is 
insufficient. 

[0005] 

[Problems to be Solved by the Invention] Above-mentioned way, i 
t is superior in adhesiveness of brassmaking use of hydrogenated 
NBR of high hydrogenation ratio, at same time rubber 
compositionof high modulus (high elastic modulus) is desired, but 
with Prior Art, as for that kind of composition^ is not known. 

[0006] 

[Means to Solve the Problems] In this confronting, As for these i 
nventors, To solve above-mentioned problem in order, In NBR of 
high hydrogenation ratio, it could not acquire with rubber 
compositionwhich includes conventional hydrogenated NBR by 
combining maleic anhydride-modified polybutadiene and silica 
inaddition to organic peroxide and organic sulfur-containing 
vulcanization agent, suitable amount, while possessing the heat 
resistance and oil resistance, it possessed adhesiveness of high- 
level brass, at sametime, knowledge it did that rubber composition 
which possesses high elastic modulus isacquired, reached to this 
invention. 

[0007] As for namely, this invention, in polymer chain unit porti 
on from unsaturated nitrile 10 to 45 weight %, unit portion from 
conjugated diene 0 to 20 weight %, unit portion 90 to 35 weight 
% which unit portion from unit portion and/or conjugated diene 
from ethylenically unsaturated monomer other than the 
unsaturated nitrile hydrogenation is done, Vis-a-vis copolymer 
rubber 100 parts by weight which is contained, 

Organic sulfur containing compound 0. 1 to 15 parts by weight , 



*>U* "1 -3 0lgS, 
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[0008] *«*ttJM:M0<. HIM: 

6-R-2, 4-^>;U*^h-1. 3, 5- HJTvV 



Maleic anhydride-modified polybutadiene 0. 1 to 15 parts by wei 
ght, 

Silica 1 to 30 parts by weight , 

Organic peroxide vulcanization agent 1 to 15 parts by weight 

Combining, it offers adhesive rubber composition which is superior 
in adhesiveness of thebrass which becomes. 

[0008] Organic sulfur containing compound, General Formula : 

6-R-2,4-di mercapto -1,3,5-triazine 



(flu Ris>;u*i?hg, 7;ui3**>*> *y**LMi 



It is desirable to be a compound which is shown with (However, R i 
s group which is chosen from group whichconsists of mercapto 
group , alkoxyl , mono-or di-cycloalkyl amino group , mono-or 
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di-aiyl amino group , monPor di-cycloalkyl amino group andthe 
N-alkyl -N - aryl amino group. ). 
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[0009] And, at least inner tube and in hose which possesses pressur 
e resistant reinforcing steel wire layerwhich brass plating is done, 
in inner tube, in polymer chain unit portion from theunsaturated 
nitrile 10 to 45 weight %, unit portion from conjugated diene 0 
to 20 weight %, unit portion 90 to 35 weight % which unit 
portion from unit portion and/or conjugated diene from 
ethylenically unsaturated monomer other than the said unsaturated 
nitrile hydrogenation is done, Vis-a-vis copolymer rubber 100 
parts by weight which is contained, 

Organic sulfur containing compound 0. 1 to 15 parts by weight , 



l#7l/-f>Hltt#'J7^;i> O. 1-1611 



>«J* 1~3 0ll{ 



i-i 5mss&£ 



■ i:*SIHf=l«*-frT«i:*lltt»tt*-xta«-i-«o 
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6-R-2, 4-v>JU*^h-1, 3, 5-h'J7v> 



Maleic anhydride-modified polybutadiene 0.1 to 15 parts by wei 
ght, 

Silica 1 to 30 parts by weight , 

Organic peroxide vulcanization agent 1 to 15 parts by weight 

Combining, administering pressure resistant reinforcing steel wire 1 
ayer which brass plating is done on thatmalang use of adhesive 
rubber composition which is superior in adhesiveness of brasswhich 
becomes, vulcanization doing and glueing with 
aforementionedinner tube and pressure resistant reinforcing steel 
wire layer to firm by integration doing, it offers heat resistant 
hose which becomes. 

[0010] Organic sulfur containing compound, General Formula : 
6-R-2,4-di mercapto -1,3,5-triazine 



7i/l, ^y*«iM4v-£/^P7;u^u7syS. N 
- r n • - 7 - ;ur 5 / & *»* y »< 
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Heat resistant hose which is a compound which is shown with (Ho 
wever, R is group which is chosen from group whichconsists of 
mercapto group , alkoxyl , mono-or di-cycloalkyl amino group , 
mono-or di-aryl amino group , mono-or di-cycloalkyl amino 
group andthe N-alkyl -N - aryl amino group. ) is offered. 

[001 1] This invention is detailed below. As for adhesive rubber co 
mposition of this invention, (1). In polymer chain unit portion 
from unsaturated nitrile 10 to 45 weight %, unit portion from 
conjugated diene 0 to 20 weight %, unit portion 90 to 35 weight 
% which unit portion from unit portion and/or conjugated diene 
from ethylenically unsaturated monomer other than the said 
unsaturated nitrile hydrogenation is done, Vis-a-vis copolymer 
rubber 100 parts by weight which is contained, 

(2) Organic sulfur containing compound 0. 1 to 15 parts by weig 
ht, 

(3) Maleic anhydride-modified polybutadiene 0.1 to 15 parts by 
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weight , 

(4) Silica 1 to 30 parts by weight , 

(5) Organic peroxide vulcanization agent 1 to 15 parts by weigh 
t 

It combines. 

[0012] Copolymer rubber (1) which is used with this invention is b 
elow-mentioned copolymer rubberwhich is called hydrogenated 
NBR. In namely, polymer chain (a) unit portion from 
unsaturated nitrile 10 to 45 weight %, (b) unit portion from 
conjugated diene 0 to 20 weight % and , (c) It contains with unit 
portion 90 to 35 weight % which unit portion from unit portion 
and/or conjugated diene from theethylenically unsaturated 
monomer other than unsaturated nitrile hydrogenation is done, 
hydrogenated NBR , is formed from saturated methylene chain (C- 
C), nitrile group portion (VCN) and carbon-carbon double bond 
portion (C=C) which areshown with below Formula, it is a 
copolymer rubber. 

[0013] 

[Chemical Formula 1] 



-f-CH 2 -CH=CH— CH 2 -hr 

lc=c! 

[0014] CCT'XHJ ^u£«# (VCN) T'faSftS [0014] Here with nitrile group portion (VCN) it is inscribed 

t [<ft 2 ] [Chemical Formula 2] 

_f-CH 2 -CH-)y 
C=N 



[ooi 5] \t. ^tsfax h ijjufr&ajLttttireftij. 

10-45 MH%. 25-40 SM%*t'&<& 

4 5 



[oo i 6] t&FM^uvgita-c) rffi**L* (-CH2 
-CH2-) xii. ^figftx h 'J juum<J>x* UVtt^flS 

96t'9 0-3 5lS%tftio C Ct\ ^fifQXh'JjUia 



[0015] It is desirable, to be a unit portion from unsaturated nitrile, 
to be a 10 to 45 weight % and aespecially 25 to 40 weight % with 
weight %. When it is under 10 weight %, oil resistance being 
inferior, when it exceedsthe 45 weight %, cold resistance becomes 
bad. 

[0016] (- CH2 -CH2 -) x which is inscribed with saturated methyl 
ene chain (C-C) is unit portion which theunit portion from 
ethylenically unsaturated monomer other than unsaturated nitrile 
or unit portion and those mixturefrom conjugated diene 
hydrogenation is done, is 90 to 35 weight% with weight%. Here, 
vinyl chloride , acrylic acid , methacrylic acid , itaconic acid , 
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maleic acid or other unsaT^Ted carboxylic acid and theits salt ; 
alkyl ester of aforementioned carboxylic acid like methyl 
acrylate and the2-ethylhexyl acrylate; alkoxy alkyl ester of 
aforementioned unsaturated carboxylic acid like methoxy acrylate , 
ethoxyethyl acrylate and methoxy ethoxyethyl acrylate; 
acrylamide and methacrylamide ; you can list N-methyl 
(meth)acrylamide , theN,N'-di methyl (meth)acrylamide , N- 
methylol (meth)acrylamide and sodium taurine (meth)acrylate or 
other N-substitution (meth)acrylamide etc as ethylenically 
unsaturated monomer other than the unsaturated nitrile. 



[0017] Especially, as for hydrogenation ratio, it is desirable in poi 
nt of the heat resistance to be a 95 % or higher and a especially 
98 to 100 %. When saturated methylene chain (C-C) is 90 
weight % over, unit portion (VCN) from unsaturated nitrile 
decreasesrelatively, oil resistance is inferior and does not 
withstand use. In addition, when saturated methylene chain (C-C) , 
under 35 weight %, at same time theunit portion (VCN) from 
unsaturated nitrile is many, being inferior to cold resistance , 
saturated methylene chain (C-C) under 35 weight %, unit portion 
(VCN) from unsaturated nitrile decreases, if C= C partamount 
which you express afterwards many, degraded oil resistance 
becomes bad. 

[0018] It is desirable -(-CH2 -CH=CH-CH2 -)z which is inscribed 
with carbon-carbon double bond portion (C=C) to be theunit 
portion from conjugated diene, to be 0 to 20 wt% and especially 
0 to 5 wt% withthe wt%. When it is this out of range, is because 
it is inferior to resistance for thedegraded oil. 

[0019] As concrete example of this kind of copolymer rubber, tho 
se which butadiene -acrylonitrile copolymer rubber , isoprene - 
acrylonitrile copolymer rubber and butadiene -isoprene - 
acrylonitrile copolymer rubber etc hydrogenation are done. The: 
butadiene -methyl acrylate -acrylonitrile copolymer rubber and 
butadiene -acrylic acid -acrylonitrile copolymer rubber etc and 
these hydrogenation are done. : butadiene -ethylene -acrylonitrile 
copolymer rubber , butyl acrylate -ethoxyethyl acrylate -vinyl 
chloro acetate -acrylonitrile copolymer rubber and butyl acrylate - 
ethoxyethyl acrylate -vinyl norbornene -acrylonitrile copolymer 
rubber etc and these hydrogenation are done canlist. These 
copolymer rubber are used with alone, jointly using with 
otherrubber in range where gist of this invention is not 
impaireddepending upon when. 



[0020] ( 2 ) Gm^mmts® 

*»WI=m*«**M*fl:*fcl*. TIExC (1) 



[0020] (2) Organic sulfur containing compound 

As for organic sulfur containing compound which is used for this in 
vention, below Formula (1): 
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[Chemical Formula 3] 
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[0021] So it is desirable to be a 6-R-2,4-di mercapto -1,3,5-triazin 
e compound which is shown. However, R is group which is chosen 
from group whichconsists of mercapto group , alkoxyl , mono-or 
di-cycloalkyl amino group , mono-or di-aryl amino group , mono- 
or di-cycloalkyl amino group andthe N-alkyl -N'- aryl amino 
group. Especially, it is desirable to be a 2,4,6-tri mercapto -1,3,5- 
triazine. 

[0022] In addition, ZISNET-F of Sankyo transformation make, it 
can also usethe TD CA or other commercial product of Ouchi 
Shinko Kagaku. compounded amount of organic sulfur containing 
compound, is 0. 1 to 15 parts by weight and preferably 0.5 to 5 
parts by weight vis-a-vis (1) copolymer rubber 100 parts by weight. 
When compounded amount of organic sulfur containing 
compound, is under 0. 1 parts by weight, there is not a adhesive 
effectof brass, when 15 parts by weight super is, it obstructs 
vulcanization reaction of theorganic peroxide vulcanization, is not 
desirable. 

|Kj|£3]F(3) Maleic anhydride-modified polybutadiene 

Maleic anhydride-modified polybutadiene which is used for this inv 
ention, it is something which if the polybutadiene maleic anhydride- 
modified is done, is good those of any polybutadiene of cis-1,4 
isomer , the trans- 1,4 isomer and vinyl isomer (1,2-isotactic 
and 1,2-syndiotactic and atactic ), is possible to be mixture of 
those. As for extent of denaturization of maleic anhydride in 
polybutadiene, 1 to 40 weight % , concretely, there is a 10 weight 
% , a 17 weight % and 2 3 wt% modified ones, but it is desirable in 
thepoint of glueing imparting effect to be a especially 10 weight % 
or more. In addition, it can also use Ricobond or other 
commercial product of Advanced Resins Ltd. (DN 22-761-9822) 
supplied. 

[0024] Compounded amount of maleic anhydride-modified polybut 
adiene, is 0. 1 to 15 parts by weight and preferably 0.5 to 5 
parts by weight vis-a-vis (1) copolymer rubber 100 parts by weight. 
When maleic anhydride-modified polybutadiene, is under 0. 1 
parts by weight, adhesiveness of brass is notimproved, when 15 
parts by weight super is, modulus can decrease extremely, cannot 
use for high pressure hose tube. 

[0025] (4) Silica 

As for silica (Si02) which is used for this invention, if it is somethi 
ng ofthe grade which is used for rubber composition generally, it is 
possible alsothe crystalline silica , or, to be possible to be a silica of 
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precipitated silica and temperature treatment silica or 

other amorphous, Nipsil AQ or other commercial product of 
Nippon Silica Industrial Co. Ltd. (DN 69-081-8984) supplied to 
use. As for compounded amount of silica, 1 to 30 parts by weight , 
especially, it is desirablevis-a-vis (1) copolymer rubber 100 parts 
by weight, to be a 1 to 10 parts by weight. When silica is under 1 
part by weight, glueing with brass is notimproved, when 30 parts 
by weight super is, heat resistance deteriorates and is notdesirable. 

[0026] (5) Organic peroxide vulcanization agent 

Organic peroxide as vulcanization agent which is used for this inve 
ntion is good even withthe organic peroxide habit gap which with 
temperature at time of fabrication thecrosslinking reaction does 
not advance to polarity in rubber composition, preferably half- 
life being the 10 hours, dialkyl peroxide where decomposition 
temperature is 80 °C or higher is good. You can list for example 
dicumyl peroxide , 1,3-bis -(t-butyl -peroxy -isopropyl) benzene 
and 4,4-di -tertiary -butyl peroxy valeric acid n-butyl. In addition, 
making use of Perkadox 14/40 or other commercial product of 
Kayaku Noury supplied it is good. 

[0027] As for organic peroxide vulcanization agent 1 to 15 parts b 
y weight and especially 2 to 10 parts by weight it is desirablevis-a- 
vis copolymer rubber (1)100 parts by weight to combine. When it 
is under 1 part by weight, when crosslink point is difficult to 
reveal theproperty little, 15 parts by weight super is, organic 
peroxide residue exerts influence on theheat ageing and is not 
desirable. 

[0028] Suitable amount it is possible to adhesive rubber compositio 
n of this invention, to combine thefiller, reinforcing agent , 
plasticizer, antioxidant and other additive whichusually are used 
furthermore according to need. 1 example of manufacturing 
method of adhesive rubber composition of this invention in 
copolymer rubber (1), thesuitable amount combines other additive 
organic sulfur containing compound (2), maleic anhydride- 
modified polybutadiene (3), silica (4) and the organic peroxide (5), 
furthermore according to need, kneads and makes therubber blend 
composition. 

[0029] Furthermore, sticking adhesive rubber composition of this 
invention which isacquired with brass, it is superior in heat 
resistance and oil resistance bythe vulcanization doing, at same 
time, it can acquire composite of thebrass / rubber which even 
under pressurization possesses opposing force (elasticity) in fully. 
Therefore, adhesive rubber composition of this invention, begins 
tire , belt , the molding , roll and hose, it is required it can apply 
to themany rubber product oil resistance due to long term use under 
high temperature and high pressure environment. Especially, in 
long term use under high temperature and high pressure 
environment, most it is suitable for theheat resistance high 
pressure hose where heat resistance and oil resistance are required. 



[0 0 3 0] El IC1 **W0>HS» 



[0030] As shown 1 Working Example in Figure 1, constitution of 
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heat resistant hose 1 of ^J^ s invention, at least has inner tube 
2 and pressure resistance reinforced layer 3 which consist of 
adhesive rubber compositionof this invention, furthermore 
possesses according to need outer tube 4 and other layers. In 
addition, according to need , inner tube and outer tube have been 
allowed tohave possessed layer of 2 layers or more. Furthermore, 
also reinforced layer, layer of 2 or more have had are good, 
between each reinforced layer adhesive rubber composition of this 
invention or through chloroprene or other rubber composition 
whichis used for hose generally are possible to have possessed 
thelayer of 2 or more. 

[0031] Heat resistant hose of this invention, using adhesive rubber 
composition which is superior in adhesivenessof brass of this 
invention for inner tube, administering pressure resistant 
reinforcing steel wire layer whichthe brass plating is done on that, 
vulcanization doing and glueing with inner tubeand pressure 
resistant reinforcing steel wire layer to firm by integration doing, 
it becomes, vulcanization condition how is selectable with types 
of rubber product, but vulcanization temperaturethe 130 °C to 
200 °C is desirable, vulcanization method, conventional press 
vulcanization , vapor vulcanization and methodwhich warm 
water vulcanization or other usually is used possible. Due to this 
vulcanization step , as it reaches point where rubber composition 
of eachlayer has rubbery elasticity pressure resistant reinforcing 
steel wire layer which brass plating is done, with boundary 
interfaceof adhesive rubber composition of rubber composition 
and especially this invention, glues firmly bythe chemical reaction, 
heat resistant hose which is acquired forms conjugate of brass / 
rubber. 



[0 0 3 2] **«0>»tM4*-xii. '>£:< £ trttMc 

=tabjmji*b-i** z t i c* y . mmtb^&£tit-t$&ffl 

*Mi. 1. 0-4. OmmgSt'fcio 



[0032] Heat resistant hose of this invention has adhesive rubber co 
mposition which in inner tube is superior atleast in adhesiveness of 
brass of above-mentioned this invention. Because it can glue 
adhesive rubber composition of this invention to firm directly in 
thereinforcing steel wire layer which brass plating is done by using 
adhesive rubber composition of this inventionfor inner tube of 
heat resistant hose of this invention, be able to prevent rubber 
compositionof this invention when using under high temperature 
and high pressure and exfoliation betweenthe brass, it becomes 
necessity to take duplex tube structure of inner tubewhich uses 
other general-purpose adhesiveness rubber etc without, thickness 
of inner tube is 1.0 to 4.0 mm extent. 



[0 0 3 3] HBtt*-Xf=-»f=«B4*L*=r 
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[0033] If outer tube should have been rubber composition which is 
used for heat resistant hosegenerally, to be adhesive rubber 
composition of this invention is possible. Concretely, such as 
styrene -butadiene copolymer rubber (SBR), chloroprene rubber 
(CR), acrylonitrile -butadiene copolymer rubber (NBR), 
chlorosulfonated polyethylene rubber (CSM) and chlorinated 
polyethylene rubber (CM), adhesiveness of the pressure resistance 
reinforcing steel wire is good it is possible to use compounded 
rubber where. 



[0034] *&BMtzm^Z>M&ffi&® (MEttttMiaB 



[0034] Is used for this invention as for pressure resistance reinforc 
ed layer (pressure resistant reinforcing steel wire layer) which, 
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brass plating is done witn^^^l material which, Mainly hose and 
tire something being wire material and tubingmaterial, it is good 
any ones such as plate and steel material, but it is a preferably 
steel wire, as needed wire diameter is selected by size of pressure 
whichdepends on high pressure hose such as braided structure 
which, is used for reinforcement of therubber product or can list 
those where so-called spiral reinforcing structure which is wound 
around thedirection of left-right alternating of spiral is taken. 

[0035] As for 1 example of manufacturing method of heat resistan 
t hose of this invention, On mandrel adhesive rubber composition 
of this invention extrusion molding to do, It allots brass body on 
that, furthermore adhesive rubber composition of this inventionor, 
extrusion molding it does CR or other rubber composition which is 
used for hose generallyon that, coating after doing, inserting lead 
tube in vulcanization can dueto wrapping or lead coater , 
constant time it keeps in steam of thel30 to 200 °C, 
vulcanization does rubber composition of inner tube and outer 
tube or other each layer andthe integration does rubber and brass. 

[0036] 

[Working Example(s)] This invention is explained concretely belo 
w making use of Working Example and Comparative Example. 

15 min it mixed each rubber composition ( Working Example 1 t 
o 3 and Comparative Example 1 to 10) of composition which is 
shown in ( Working Example 1 to 3, and Comparative Example 1 
to 10) Table 1, with 60 °C mixing roller , next, with miniature 
roll for laboratory, put outsheet in 2.0 mm and 2.5 mm thickness, 
it offered to test which isshown below. 



[0037] (D mitmomm 
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[0037] (1) Measurement of elastic modulus 

2.0 mm sheet of each rubber composition ( Working Example 1 t 
o 3 and Comparative Example 1 to 10) which is shown in Table 1 
with compression molding machine for laboratory, with 160 °C 
pressurization vulcanization was done with 6 0 min andthe 
surface pressure 30 kgf7 cm 2 . It measured with draw rate 500 
mm/min 100 % modulus, making use of tensile tester whichthe rule 
is done to JIS K6301, it used as reference of elastic modulus. 
Furthermore, conforming to method which is stated entirely in 
theJIS K6301.3. tensile test, it did method and calculation of 
measurement. Result is shown in Table 1 . 
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[0038] (2) Adhesion test method of brass 

As shown with each rubber composition ( Working Example 1 to 
3 and Comparative Example 1 to 10) sheet 6(thickness 2.5 mm) 
and brass sheet 8(item to be bonded) which are shown in theTable 
1 in Figure 2 with with compression molding machine for 
laboratory, with 160 °Cthe pressurization vulcanization it did 
with 6 0 min and surface pressure 30 kgf/cm 2 combining, 
moldingdid, integration did, acquired composite 5(test piece) of 
brass / rubber. In room temperature after 2 4 hours leaving, test 
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piece was cut in 2.54 cm ^J^thepeel test between rubber 
composition and brass sheet was done. Measurement of peeling 
force rubber which it glues to metal fragment withthe JIS K 6301 
8.3 conformed to method which is stated in test whichpeels off in 
direction of 90 degrees, did with draw rate 50 mm/min making use 
ofthe tensile tester which rule is done to JIS K6301. 

[0039] And, observing peeled state, you appraised with evaluation 
standard below. 

(evaluation standard of peeled state) 

xirc: Item to be bonded rubber material destruction 

x: Item to be bonded / rubber interfacial peeling 

Result is shown in Table 1 . 

[0040] (3) Compilation of hose test piece 

It produced hose which designates each rubber composition ( Wor 
king Example 1 to 3 and Comparative Example 1 to 10) which is 
shown inthe Table 1 as inner tube, with below-mentioned method, 
offered to theoil aging test of hose. 

(manufacturing method of hose) 

(I ) Inner tube extrusion 

With crosshead extruder , on nylon 1 1 mandrel, inner tube which 
consists of rubber composition ofeach combination extrusion it is 
with dimension of internal diameter 9.5 mm , thickness 1.8 mm. 

(Ii) Reinforced layer braiding 

On inner tube, pressure resistance reinforcing steel wire of diamete 
r 0.31 mm which brass plating is done braidingwas done with 
knitting machine . 

[0041] (Iii ) Outer tube extrusion 

Furthermore on that outer tube of rubber composition which is sho 
wn in thebelow-mentioned Table 2 with crosshead extruder , 
extrusion it is with dimensionof outer diameter 18.0 mm. 

(Iv) Vulcanization step 

It administered ribbon * wrapping to unvulcanized hose, 9 0 min vu 
Icanization it did with the 160 °C with vulcanization can , after 
that, removed ribbon. 

(V ) Mandrel passing step 

Hose test piece for pulling out and oil aging test of mandrel was ac 
quiredfrom hose after vulcanization. 

[0042] (4) Oil aging test of hose 
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It mounted metal fitting i^^fc ends of hose test piece which is pr 
oduced withthe step whSBstated in (3) in hose inside hydraulic 
oil ( Showa Shell Sekiyu K.K. (DN 69-054-3293) make: White 
Parrot S-3) wasfilled, with 150 °C 7 2 hours thermal ageing did. 
You appraised bulging and leakage concerning hose test piece 
which the thermal ageing is done, with method below. Result is 
shown in Table 1. 

[0043] (I) Appraisal of bulging 

Swelling of inner tube rubber with metal fixture tightening, presen 
ce or absence of being cut offor other abnormality and occurrence 
of so-called bulge was observed. 

( evaluation standard ) 

x: Bulge occurred. 

.circ: Bulge did not occur. 

[0044] (Ii) Appraisal of leakage 

With appraisal of above-mentioned bulging, it tested pressure resis 
tanceconcerning hose which does not have bulging. You applied 
pressure of 240 kgf/cm 2 on hose, 5 rnin kept, atthat time leakage 
(A leak), came out, observed presence or absence of rupture or 
otherabnormality. 

( evaluation standard ) 

x: A leak occurred. 

.circ: A leak did not occur. 

Furthermore, in hose which is appraised, there were not any where 
the coming out and rupture happen. 

[0045] (Combination of rubber composition which is used for out 
ertube. ) 



Hypalon 40 



*i 



100 parts by weight 



Carbon black SRF 70 parts by weight 

MgO (Kyowamag 150) 4 parts by weight 

Pentaerythritol 3 parts by weight 

DOP* 2 1 5 parts by weight 

Sanceler TRA* 3 2 parts by weight 

Sanceler DM * 4 1 part by weight 

Note: n : Chloro sulfonation polyethylene of Dupont Co. make 

* 2 : Octyl phthalate 
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* 3 : Vulcanization accelera^r(di pentamethylene thiuram tetra sul 
fide) of Sanshin Chemical supplied 

* 4 : Vulcanization accelerator (di benzothiazyl disulphide) of Sanshi 
n Chemical supplied 

[0046] 
[Table 1] 
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[0 0 4 7] ffljS^ftt^gfi. SMSB^S-r 



7t-:«jT-:7K^bNBR (VCN : 3 3%, C = C : 1. 
3%, C-C : 6 5. 7%) 

SRF : j!rt-7fv>g<7)JlS#5 0 ( S R F 

) Vt) 

Vulkanox DDA : iU XJUtt»<7>v 7 x -^7 H V«» 
Vulkanox ZMB-2 : iU X^ttSW>4. 5-> fr* 

r?V<7* : ^XhttSWPE 5 20 

ZI3NET-F:=1Btt*8(2, 4, 6 - h 'J * >U* 
7h-1 , 3 t 5- h'JTv» 

[0 0 4 8] RICOBOND:? K/<*V* KUv^Xtt 

mom*-? u-r vMHttf U csitk^u^vm 



[0047] Note: . Quantity of in the table and composition compo 
nent displays parts by weight. 

Polymer : Hydrogenated NBR (VCN:33 % ,C=C:1.3 % ,C-C:65.7 
%) 

SRF : Asahi #50 of Asahi Carbon Co. Ltd. (DN 69-087-8145) mak 
e ( SRF. class carbon black ) 

Vulkanox DDA: Diphenylamine derivative of Bayer Co. make 



Zinc salt of 4,5-methyl mercaptoberizimidazole of Vulkanox Z M 
B -2: Bayer Co. make 

Wax : PE 520 of Hoechst Company make 

ZISNET-F: Sankyo transformation make (2,4,6-tri mercapto -1,3, 
5-triazine ) 

[0048] Ricobond : Maleic anhydride-modified polybutadiene of Ad 
vanced Resins Ltd. (DN 22-761-9822) supplied ( maleic anhydride- 
modified ratio: 17 wt% ) 
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TA I C : B*<bJ* m) SI ( HJ 7 
h) 



DAP :*E«aSl<©* , 'rV-$??*>'-7- 
/<-*h'-;^X1 4/4 0 : <tHS*-M-*±M (1,3- 

[00 4 9] 

*JD»*l*E*L*:***ft N B RIcSStKt U-f VKSgHfe 
IMfttt* »»ttl=**u fro. *SWS*t*+ *• * 



TA1C : Nippon Kasei Ltd^Hke ( triallyl isocyanurate ) 



Silica : Nipsil AQ of Nippon Silica Industrial Co. Ltd. (DN 69-081- 
8984) make 

DAP: Daiso tap monomer (diallyl phthalate) of Osaka tank make 



Perkadox 14/40: Kayaku Noury supplied (1,3-bis -(t-butyl peroxy 
isopropyl) benzene 40 weight% content) 

[0049] 

[Effects of the Invention] Adhesive rubber composition of this in 
vention improves, adhesiveness of high hydrogenated NBR and 
thebrass which combine organic peroxide vulcanization agent 
which is difficult until recently by thesuitable amount adding maleic 
anhydride-modified polybutadiene and silica in high hydrogenated 
NBR which combinesthe organic peroxide vulcanization agent, 
fully is superior in heat resistance , and oil resistance at thesame 
time, possesses high elastic modulus, heat resistant hose of this 
invention which at least uses this adhesive rubber composition for 
inner tube,the adhesiveness of brass, is superior in heat resistance , 
and oil resistance at thesame time, possesses high elastic modulus, 
this invention is something which achieves inside at least one of 
effectabove. 



[0 2] hta»*c 

2 rtg 
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[Brief Explanation of the Drawing(s)] 

[Figure 1] It is a oblique diagram of heat resistant hose of this inv 
ention. 

[Figure 2] It is a figure which shows sheet of rubber composition 
and cross section of thetest piece which does vulcanization 
forming of brass plated plate. 

[Explanation of Reference Signs in Drawings] 

1 heat resistant hose 

2 inner tube 

3 pressure resistance reinforced layer 

4 outer tube 

5. composite of brass / rubber 

6. sheet of rubber composition 

7 cellophane 

8 brass plated plate 
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